Comment on "Phase transformations induced in relaxed amorphous silicon by indentation at room temperature" †Appl. Phys. Lett In a recent letter, 1 certain statements have been made regarding pressure-induced and indentation-induced phase transformations in amorphous silicon, which are in disagreement with the observations reported earlier. The authors appear not to know these earlier reports. Therefore, these statements should be accordingly modified.
Firstly, the authors state, "However, no direct evidence has been given in previous indentation studies of a-Si to confirm that a phase transformation had actually occurred." In fact, in a recent publication, 2 Raman spectroscopy was used to show clearly that when a Vickers diamond indenter was loaded at room temperature on to a 300-nm-thick amorphous film of Si that was deposited on a 0.4-mm-thick plate of sapphire, the Raman spectrum taken from within the residual indentation showed several sharp and pronounced peaks corresponding to the Si-III phase. This amorphous film was produced by 175-keV Si ion implantation of an epitaxial crystalline silicon film deposited on the sapphire. The amorphous silicon so produced was not annealed. It should also be added here that it has been shown recently, 3 using transmission electron microscopy and Raman spectroscopy, that 300-nm-thick a-Ge film, deposited on GaAs by the electron beam evaporation of a pure Ge target, showed indentationinduced crystallization and phase transformation when indented with Berkovich or Vickers diamond indenters.
Secondly, in relation to high pressure-induced phase transformations, the authors state, "That is, diamond anvil experiments indicate that, whereas c-Si transforms to a number of high-pressure crystalline phases on loading, a-Si transforms to a higher density amorphous phase and remains amorphous throughout the loading/unloading cycle." In fact, it has been shown, 4 using in situ x-ray diffraction, that when a-Si ͑prepared by the glow-discharge decomposition of silane͒ was compressed to a pressure of 12.8 GPa at room temperature in a diamond anvil cell, the crystalline ␤-tin ͑i.e., Si-II͒ phase was formed. On the reduction of pressure to 0.8 GPa, the BC8 ͑i.e., Si-III͒ structure was found.
Finally, some clarification is required about another statement of the authors of Ref. 1. They say that when they annealed a-Si at ϳ450°C for 30 min, "no significant crystallization" was induced. They should have stated what the degree of crystallization was. It is possible that their indentation-induced phase transitions were also in the crystalline phase that formed during the annealing process, thus making the interpretation of the results ambiguous. 
